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ADDRESS 


BY 

T.  C.  MENDENHALL, 

TIIE  RETIRING  PRESIDENT  OF  THE  ASSOCIATION. 


THE  RELATIONS  OF  MEN  OF  SCIENCE  TO  THE  GENERAL 

PUBLIC. 


Just  fifty  years  have  passed  since  a  small  iKxty  of  enthusiastic 
students  of  Geology  and  Natural  History  organized  themselves 
into  an  Association  which  was,  for  the  first  time  in  the  history  of 
this  country,  not  local  in  its  membership  or  in  its  purpose.  As  the 
“Association  of  American  Geologists  and  Naturalists,”  it  was  in¬ 
tended  to  include  any  and  all  persons,  from  any  and  all  parts  of 
the  country,  who  were  actively  engaged  in  the  promotion  of  Nat¬ 
ural  History  studies  and  who  were  willing  to  re-inforce  and  strength¬ 
en  each  other  by  this  union.  So  gratifying  was  the  success  of  this 
undertaking  that  after  a  few  years  of  increasing  prosperity  under 
its  first  name,  the  Association  wisely  determined  to  widen  the  field 
of  its  operations  by  resolving  itself  into  the  American  Association 
for  the  Advancement  of  Science,  thus  assuming  to  be  in  title  what 
it  had  really  been  in  fact,  from  the  beginning  of  its  existence.  One 
of  the  articles  of  its  first  constitution,  adopted  at  its  first  meeting, 
provided  that  it  should  be  the  duty  of  its  president  to  present  an 
address  at  a  General  Session  following  that  over  which  he  pre¬ 
sided.  The  performance  of  this  duty  cannot,  therefore,  be  easily 
avoided  by  one  who  has  been  honored  by  his  fellow  members  in 
being  called  upon  to  preside  over  the  deliberations  of  this  Associ- 
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ation  ;  nor  can  it  be  lightly  disposed  of  when  one  realizes  the  im¬ 
portance  of  the  occasion  and  recalls  the  long  list  of  his  distinguished 
predecessors,  each  of  whom  in  his  turn  has  brought  to  this  hour  at 
least  a  small  measure  of  the  work  of  a  lifetime  devoted  to  the  in¬ 
terests  of  science. 

The  occasion  is  one  which  offers  an  opportunity  and  imposes  an 
obligation.  The  opportunity  is  in  many  ways  unique  and  the  obli¬ 
gation  is  correspondingly  great.  In  the  delivery  of  this  address 
the  retiring  president  usually  finds  himself  in  the  presence  of  a 
goodly  number  of  intelligent  people,  representatives  of  the  general 
public  who,  knowing  something  of  the  results  of  scientific  investi¬ 
gation,  have  little  idea  of  its  methods,  and  whose  interest  in  our 
proceedings,  while  entirely  cordial  and  friendly,  is  often  born  of 
curiosity  rather  than  a  full  appreciation  of  their  value  and  impor¬ 
tance.  Mingled  with  them  are  the  Members  and  Fellows  of  the 
Association  who  have  come  to  the  annual  gathering  laden  with  the 
products  of  many  fields  which  the}’’  have  industriously  cultivated 
during  the  year ;  each  ready  to  submit  his  contribution  to  the  in¬ 
spection  and  criticism  of  his  comrades  and  all  hoping  to  add  in 
some  degree  to  the  sum  total  of  human  knowledge. 

The  united  presence  of  these  two  classes  intensifies  the  interest 
which  naturally  attaches  to  an  occasion  like  this  and  not  unnatu¬ 
rally  suggests  that  a  brief  consideration  of  the  relations  which  do 
exist  and  which  should  exist  between  them  may  afford  a  profitable 
occupation  for  us  this  evening. 

In  the  beginning  it  may  be  truthfully  affirmed  that  no  other  single 
agency  has  done  as  much  to  establish  these  relations  on  a  proper 
basis  as  the  American  Association  for  the  Advancement  of  Sci¬ 
ence.  In  the  first  article  of  its  constitution  the  objects  of  the  Asso¬ 
ciation  are  defined  as  follows:  —  “by  periodical  and  migratory 
meetings,  to  promote  intercourse  between  those  who  are  cultivat¬ 
ing  science  in  different  parts  of  the  United  States,  to  give  a  stronger 
and  more  general  impulse  and  a  more  systematic  direction  to  sci¬ 
entific  research  in  our  country,  and  to  procure  for  the  labors  of 
scientific  men,  increased  facilities  and  a  wider  usefulness.”  So 
perfectly  do  these  words  embody  the  spirit  of  the  Association  that 
when  more  than  thirty  years  later  the  constitution  was  thoroughly 
revised,  none  better  could  be  found  to  give  it  expression.  That  it 
has  been  successful  in  promoting  intercourse  between  those  who 
are  cultivating  science  in  different  parts  of  the  United  States  may 
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be  proved  by  the  testimony  of  thousands  who  have  come  to  know 
each  other  through  attendance  at  its  meetings.  In  a  country 
whose  geographical  limits  are  so  extensive  as  ours  and  whose  scien¬ 
tific  men  are  so  widely  scattered,  it  is  difficult  to  overestimate  its 
value  in  this  particular. 

In  giving  a  stronger  and  more  general  impulse  and  a  more  sys¬ 
tematic  direction  to  scientific  research  in  our  country  it  has  been 
singularly  fortunate.  Its  meetings  have  been  the  means  of  dis¬ 
seminating  proper  methods  of  investigation  and  study  throughout 
the  land  ;  hundreds  of  young  students,  enthusiastic  but  often  not 
well  trained,  have  found  themselves  welcome  (sometimes  to  their 
own  astonishment),  and  by  its  influence  and  encouragement  have 
been  moulded  and  guided  in  the  utilization  of  their  endowments, 
occasionally  exceptional,  to  the  end  that  they  have  finally  won  a 
fame  and  renown  which  must  always  be  treasured  by  the  Associa¬ 
tion  as  among  its  richest  possessions.  Wherever  its  migratory 
meetings  have  been  held  the  pulse  of  intelligence  has  been  quick¬ 
ened,  local  institutions  have  been  encouraged  and  strengthened,  or 
created  where  they  did  not  before  exist,  and  men  of  science  have 
been  brought  into  closer  relations  with  an  intelligent  public. 

But  it  is  in  relation  to  the  last  of  the  three  great  objects,  to  ac¬ 
complish  which  the  Association  was  organized,  namely,  “to  pro¬ 
cure  for  the  labors  of  scientific  men  increased  facilities  and  a  wider 
usefulness”  that  it  has  been,  on  the  whole,  less  successful.  It  is 
true  that  when  we  look  at  the  history  of  science  in  America  dur¬ 
ing  the  past  fifty  years  ;  when  we  see  at  every  point  evidences  of 
public  appreciation,  or  at  least  appropriation  of  scientific  discovery 
and  most  of  all,  when  we  observe  the  enlargement  of  older  institu¬ 
tions  of  learning  to  make  room  for  instruction  in  science,  and  the 
generous  donations  to  found  new  technical  and  scientific  schools 
together  with  an  occasional  endowment  of  research,  pure  and  sim¬ 
ple  ;  in  view  of  all  these,  I  say,  we  are  almost  constrained  to  be¬ 
lieve  that  scientific  men  have  only  to  ask,  that  their  facilities  may 
be  increased  and  that  their  labors  could  hardly  have  a  wider  use¬ 
fulness. 

Unfortunately  this  pleasing  picture  is  not  a  true  reflection  of  the 
actual  condition  of  tilings.  The  attentive  observer  cannot  fail  to 
discover  that  the  relation  between  men  of  science  and  the  general 
public  is  not  what  it  should  be  in  the  best  interests  of  either  or 
both.  In  assemblages  of  the  former  it  is  common  to  hear  com- 
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plaints  of  a  lack  of  appreciation  and  proper  support  on  the  part 
of  the  latter,  from  whom,  in  turn,  occasionally  comes  an  expres¬ 
sion  of  indifference,  now  and  then  tinctured  with  contempt  for  men 
who  devote  their  lives  and  energies  to  study  and  research,  the 
results  of  which  cannot  always  be  readily  converted  into  real  es¬ 
tate  or  other  forms  of  taxable  property.  It  cannot  be  denied 
that  the  man  of  science  is  at  some  disadvantage  as  compared  with 
his  neighbor,  the  successful  lawyer  or  physician,  when  it  comes  to 
that  distribution  of  confidence  with  responsibility  which  usually 
exists  in  any  well  ordered  community,  although  the  latter  may 
possess  but  a  fraction  of  the  intellectual  power  and  sound  judg¬ 
ment  which  he  can  command.  To  his  credit  it  may  be  said  that 
he  is  usually  considered  to  be  a  harmless  creature  and  to  render 
him  assistance  and  encouragement  is  generally  regarded  as  a  vir¬ 
tue.  The  fact  of  his  knowing  much  about  things  which  do  not 
greatly  concern  the  general  public  is  accepted  as  proof  that  he 
knows  little  of  matters  which  seriously  affect  the  public  welfare. 

It  is  true  that  when  the  public  is  driven  to  extremities  it  some¬ 
times  voluntarily  calls  upon  the  man  of  science,  and  in  this  emer¬ 
gency  it  is  often  unpleasantly  confronted  with  the  fact  that  it  does 
not  know  where  to  find  him.  The  scientific  dilettante,  or  worse, 
the  charlatan  is  often  much  nearer  the  public  than  the  genuine  man 
of  science  and  the  inability  to  discriminate  sometimes  results  in 
disaster  in  which  both  science  and  the  public  suffer. 

In  venturing  to  suggest  some  possible  remedies  for  this  condi¬ 
tion  of  things  it  will  be  logical,  if  not  important,  to  roughly  define 
the  two  classes  under  consideration,  the  scientific  and  the  non- 
scientific.  One  is  the  great  majority,  the  general  public,  includ¬ 
ing  in  the  United  States  over  sixty  millions  of  people  in  all  con¬ 
ditions,  cultured  and  uncultured,  educated  and  uneducated,  but  in 
average  intelligence,  we  are  proud  to  say,  superior  to  the  people 
of  any  other  nation  in  the  world.  Out  of  these  it  is  not  easy  to 
sift  by  definition,  the  small  minority  properly  known  as  men  of 
science.  Only  a  rough  approximation  may  be  reached  by  an  ex¬ 
amination  of  the  membership  of  scientific  societies. 

The  American  Association  for  the  Advancement  of  Science  in¬ 
cludes  in  its  membership  about  two  thousand  persons.  It  is  well 
known,  however,  that  many  of  these  are  not  actually  engaged  in 
scientific  pursuits,  either  professionally  or  otherwise  ;  indeed  it  is 
one  of  the  important  functions  of  the  society  to  gather  into  its  fold 
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as  many  of  this  class  as  possible.  The  fellowship  of  the  associa¬ 
tion  is  limited  however,  by  its  constitution,  to  such  members  as 
are  professionally  engaged  in  science,  or  have  by  their  labors  aided 
in  advancing  science.  They  number  about  seven  hundred,  but  in 
this  case  it  is  equally  well  known  that  the  list  falls  far  short  of 
including  all  Americans  who  by  their  labors  in  science  are  justly 
entitled  to  a  place  in  any  roll  of  scientific  men.  On  the  whole,  it 
would  not,  perhaps,  be  a  gross  exaggeration  to  say  that  not  more 
than  one  in  fifty  thousand  of  our  population  could  be  properly 
placed  upon  the  list,  even  with  a  liberal  interpretation  of  terms. 

In  this  estimate  it  is  not  intended,  of  course,  to  include  that 
large  class  of  active  workers  whose  energies  are  devoted  to  the  ad¬ 
vancement  of  applied  science.  Although  their  methods  are  often 
the  result  of  scientific  training,  and  while  the  solution  of  their  prob¬ 
lems  requires  much  knowledge  of  science,  the  real  advancement 
of  science  at  their  hands  is  rather  incidental  than  otherwise.  In 
certain  particulars  they  maybe  likened  to  the  class  known  as  “mid¬ 
dle  men”  in  commercial  transactions,  the  connecting  link  between 
producer  and  consumer.  It  is  in  no  way  to  their  discredit  that 
they  usually  excel  both  of  these,  in  vigilance  and  circumspection 
and  in  their  quick  perception  of  utility.  By  them  the  discoveries 
of  science  are  prepared  for  and  placed  upon  the  market,  and  it  is 
difficult  to  overestimate  their  usefulness  in  this  capacity.  It  is 
true  that  the  lion’s  share  of  the  profit  in  the  transaction  is  gener¬ 
ally  theirs  and  that  they  are  often  negligent  in  the  matter  of  giv¬ 
ing  the  philosopher  the  credit  to  which  he  is  entitled,  but  for  the 
latter,  at  least,  it  is  believed  that  the  philosopher  is  himself  often 
responsible. 

If  this  statement  of  the  relative  numbers  of  the  scientific  and  the 
non-scientific  is  reasonably  correct,  the  scientific  man  may  at  least 
congratulate  himself  on  wielding  an  influence  in  affairs  vastly  greater 
than  the  census,  alone,  would  justify,  and  this  fact  encourages  the 
belief  that  if  there  is  anything  “out  of  joint”  in  his  relations  with 
the  general  public,  the.  remedy  is  in  his  own  hands.  Let  our  first 
inquiry  be,  then,  in  what  particulars  does  he  fail  in  the  full  dis¬ 
charge  of  his  duties  as  a  man  of  science  and  especially  as  an  expo¬ 
nent  of  science  among  his  fellows? 

Without  attempting  to  arrange  the  answers  which  suggest  them¬ 
selves  in  logical  order  or,  indeed,  to  select  those  of  the  first  im¬ 
portance,  I  submit,  to  begin  with,  his  inability  or  unwillingness, 
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common  but  by  no  means  universal,  to  present  the  results  of  his 
labors  in  a  form  intelligible  to  intelligent  people.  When  inability, 
it  is  a  misfortune,  often  the  outgrowth,  however,  of  negligence  or 
indifference ;  when  unwillingness,  it  becomes  at  least  an  offence, 
and  one  not  indicative  of  the  true  scientific  spirit.  Unfortunately 
we  are  not  yet  entirely  out  of  the  shadow  of  the  middle  ages,  when 
learning  was  a  mystery  to  all  except  a  select  few,  or  of  the  centu¬ 
ries  a  little  later,  when  a  scientific  treatise  must  be  entombed  in  a 
dead  language  or  a  scientific  discovery  embalmed  in  a  cipher. 

Many  scientific  men  of  excellent  reputation  are  to-day  guilty  of 
the  crime  of  unnecessary  and  often  premeditated  and  deliberately 
planned  mystification  ;  in  fact  almost  by  common  consent  this 
fault  is  overlooked  in  men  of  distinguished  ability  if,  indeed,  it 
does  not  add  a  lustre  to  the  brilliancy  of  their  attainments.  It  is 
usually  regarded  as  a  high  compliment  to  say  of  A  that  when  he 
read  his  paper  in  the  mathematical  section,  no  one  present  was 
able  to  understand  what  it  was  about ;  or  of  B  and  his  book  that 
there  are  only  three  men  in  the  world  who  can  read  it.  We  greatly, 
though  silently  admire  A  and  B  while  C  the  unknown,  who  has 
not  yet  won  a  reputation  and  who  ventures  to  discuss  something 
which  we  do  understand  (after  his  clear  and  logical  presentation 
of  the  subject)  must  go  content  with  the  patronizing  admonition 
that  there  is  really  nothing  new  about  this,  and  that  if  he  will  consult 
the  pages  of  a  certain  journal  of  a  few  years  ago  he  will  find  the 
same  idea,  not  developed,  it  is  true,  but  hinted  at  and  put  aside 
for  future  consideration,  or  that  he  will  find  that  Newton  or  Dar¬ 
win  declared  what  is  essentially  the  same  principle  many  years 
before.  No  one  can  deny  that  there  is  great  reason  and  good  judg¬ 
ment  displayed  in  all  this,  but  the  ordinary  layman  is  likely  to 
inquire  whether  it  is  distributed  and  apportioned  with  nice  dis¬ 
crimination  ;  and  it  is  the  standpoint  of  the  layman  which  we  are 
occupying  at  the  present  moment. 

All  will  admit  that  there  are  many  men  whose  power  in  original 
thinking  and  profound  research  is  far  greater  than  their  facility  of 
expression,  just  as  on  the  other  hand,  there  are  many  more  men 
whose  linguistic  fluency  is  unembarrassed  by  intellectual  activity, 
and  representatives  of  both  classes  may  be  found  among  those  usu¬ 
ally  counted  as  men  of  science.  It  is  with  the  first  only  that  we 
are  concerned  at  the  present  moment,  and  it  is  sufficient  to  remark 
that  their  fault  is  relatively  unimportant  and  easily  overlooked. 
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Among  them  is  often  found  that  highly  prized  but  imperfectly  de¬ 
fined  individual  known  as  the  “genius,”  for  whose  existence  we 
are  always  thankful,  even  though  his  interpretation  is  difficult  and 
laborious. 

Concerning  those  who,  although  able,  are  unwilling  to  take  the 
trouble  to  write  for  their  readers  or  speak  for  their  hearers,  a  some¬ 
what  more  extended  comment  may  be  desirable.  It  is  always  diffi¬ 
cult  to  make  a  just  analysis  of  motives,  but  there  can  be  little  doubt 
that  some  of  these  are  influenced  by  a  desire  to  imitate  the  rare 
genius  whose  intellectual  advances  are  so  rapid  and  so  powerful  as 
to  forbid  all  efforts  to  secure  a  clear  and  simple  presentation  of 
results.  The  king  is  lame  and  the  courtier  must  limp.  With  oth¬ 
ers  there  is  a  strange  and  unwholesome  prejudice  against  making 
science  intelligible  for  fear  that  science  may  become  popular.  It 
is  forgotten  that  clear  and  accurate  thinking  is  generally  accompa¬ 
nied  by  the  power  of  clear,  concise  and  accurate  expression,  and 
that  as  a  matter  of  fact  the  two  are  almost  inseparable.  The  ap¬ 
parent  success  before  the  people  of  the  dilettante  and  the  charlatan 
has  resulted,  in  the  case  of  many  good  and  able  men,  in  a  positive 
aversion  to  popular  approval.  It  should  never  be  forgotten  that 
the  judgment  and  taste  of  the  public  in  matters  relating  to  science 
are  just  as  susceptible  of  cultivation  as  in  music  and  the  fine  arts, 
and  that  scientific  men  owe  it  to  themselves  to  see  that  opportu¬ 
nity  for  this  culture  is  not  withheld.  A  just  appreciation  by  the 
people  of  real  merit  in  art  has  resulted  in  the  production  of  great 
painters,  sculptors,  musicians  and  composers,  and  there  is  ev¬ 
ery  reason  to  believe  that  the  best  interests  of  science  would  be 
fostered  by  similar  treatment.  Even  the  great  masters  in  science, 
then,  can  well  afford  to  do  what  is  in  their  power  to  popularize 
their  work  and  that  of  their  colleagues  so  that  through  closer  rela¬ 
tions  with  a  more  appreciative  public  their  opportunities  may  be 
enlarged  and  their  numbers  increased. 

Another  error  into  which  the  man  of  science  is  liable  to  fall  is 
that  of  assuming  superior  wisdom  as  regards  subjects  outside  of 
his  own  specialty.  It  may  seem  a  little  hard  to  accuse  him  of  this, 
but  nevertheless,  it  is  a  mistake  into  which  he  is  easily  and  often 
unconsciously  led.  That  this  is  the  day  of  specialization  and  special¬ 
ists  every  student  of  science  learns  at  the  very  threshold  of  his  ca¬ 
reer  ;  but  that  one  man  can  be  expected  to  be  good  authority  on 
not  more  than  one  or  two  subjects,  is  not  so  generally  understood 
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by  the  public.  It  thus  frequently  happens  that  the  man  of  science 
is  consulted  on  all  matters  of  a  scientific  nature  and  he  is  induced  to 
give  opinions  on  subjects  only  remotely,  if  at  all,  related  to  that 
branch  of  science  in  which  he  is  justly  recognized  as  an  authority. 
Although  going  well  for  a  time,  these  opinions  often  prove  to  be 
erroneous  in  the  end,  resulting  in  a  diminution  of  that  confidence 
which  the  public  is,  on  the  whole,  inclined  to  place  in  the  dictum 
of  science. 

Examples  of  this  condition  of  things  are  by  no  means  wanting, 
and  they  are  not  confined,  as  might  at  first  be  assumed,  to  the 
lower  ranks  of  science.  A  distinguished  botanist  is  consulted  and 
advises  concerning  the  location  of  the  natural  gas  field;  a  math¬ 
ematician  advises  a  company  in  which  lie  is  a  stockholder  in  re¬ 
gard  to  the  best  locality  for  boring  for  oil,  and  a  celebrated  biologist 
examines  and  makes  public  report  upon  a  much-talkcd-of  inven¬ 
tion  in  which  the  principles  of  physics  and  engineering  are  alone 
involved. 

In  these  and  many  other  instances  which  might  be  related,  the 
motives  of  those  concerned,  at  least  on  one  side  of  the  transaction, 
cannot  be  questioned,  but  certainly  their  judgment  is  open  to  crit¬ 
icism  and  the  outcome  of  it  all,  is  that  the  confidence  of  the  people 
in  scientific  methods  and  results  is  weakened.  Fifty  years  ago  or 
a  hundred  years  ago,  there  was  good  reason  for  much  of  this  sort 
of  thing.  Specialization  was  neither  as  possible  nor  as  necessary 
as  now  ;  the  sparseness  of  the  population  of  the  country,  the  ab¬ 
sence  of  centres  of  learning  and  scientific  research,  the  obstacles 
in  the  way  of  easy  and  rapid  communication  between  different 
parts  of  the  country,  all  these  and  other  circumstances  contributed 
to-tlie  possibility  of  a  Franklin,  who  wrote  and  wrote  well  upon 
nearl}r  all  subjects  of  human  thought ;  whose  advice  was  sought 
and  given  in  matters  relating  to  all  departments  of  science,  lit¬ 
erature  and  art.  Combining  in  an  extraordinary  degree  the  powTer 
of  profound  research  with  a  singularly  simple  and  clear  style  in 
composition,  together  with  a  modesty  which  is  nearly  always  char¬ 
acteristic  of  the  genuine  student  of  nature,  he  wisely  ventured 
further  than  most  men  would  dare  to-day,  in  the  range  of  topics 
concerning  which  he  spoke  with  authority. 

But  at  the  present  time  and  under  existing  conditions  there  is 
little  excuse  for  unsupported  assumption  of  knowledge  by  men  of 
science,  and,  fortunately,  the  danger  of  humiliating  exposure  is 
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correspondingly  great.  The  specialist  is  everywhere  within  easy 
reach,  and  the  expression  of  opinions  concerning  things  of  which 
one  knows  but  little  is  equally  prejudicial  to  the  interests  of  sci¬ 
ence  and  society. 

The  scientific  man  should  also  be  at  least  reasonably  free  from 
egotism  in  matters  relating  to  his  own  specialty  and  particularly 
in  reference  to  his  own  authority  and  attainments  therein.  In  con¬ 
troversy  he  has  the  advantage  over  most  disputants  in  that  he 
can  usually  call  to  his  support  an  unerring  and  incontrovertible 
witness.  A  well  conducted  experiment  or  an  exhaustive  investi¬ 
gation  carried  out  with  scrupulous  honesty,  deservedly  carries 
great  weight,  but  it  must  not  be  forgotten  that  it  does  not,  in  a 
very  great  degree,  depend  upon  the  personality  of  him  who  directs 
the  experiment  or  plans  the  investigation.  One  must  not  confound 
himself  and  his  work,  to  the  extent  of  assuming  that  upon  him 
ought  to  be  bestowed  the  praise  and  admiration  to  which  his  work 
is,  perhaps,  justly  entitled.  This  blunder  is  analogous  to  that  of 
the  mechanic  in  whom  the  first  symptom  of  insanity  appeared  as 
a  conviction  that  he  was  as  strong  as  the  engine  which  he  had 
built,  evidence  of  which  he  unpleasantly  thrust  upon  any  who 
might  deny  the  truth  of  his  assertion.  “By  your  works  shall  ye 
be  judged”  may  be  especially  affirmed  of  men  of  science  not  only 
as  regards  the  judgment  of  the  public,  but  particularly  that  of 
their  colleagues  and  fellow- workers.  Least  of  all  should  title, 
degree,  membership  in  learned  societies  or  the  possession  of  medals 
or  other  awards  of  distinction  and  honor,  be  paraded  unduly,  or 
offered  by  himself,  in  evidence  of  his  own  fitness.  In  general 
these  are  honorable  rewards  which  are  justly  prized  by  scientific 
men,  but  some  of  them  have  been  so  indiscriminately  bestowed  and, 
in  some  instances,  falsely  assumed  that  the  general  public,  not  yet 
properly  educated  in  this  direction,  does  not  attach  great  value  to 
them  as  an  index  of  real  scientific  merit.  Where  real  merit  actu¬ 
ally  exists,  nothing  is  usually  gained  and  much  is  likely  to  be  lost 
by  boastful  announcements  of  high  standing  or  of  accumulated 
honor.  A  distinguished  man  of  science  at  the  end  of  a  contro¬ 
versy  into  which  he  had  been  called  as  such,  complained  that  he 
had  not  been  recognized  as  a  Fellow  of  the  Royal  Society.  “You 
gave  us  no  reason  to  suspect  your  membership,”  quietly,  but  se¬ 
verely,  replied  a  man  of  the  world. 

As  another  element  of  weakness  in  the  scientific  man  I  venture 
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to  suggest  that  he  is  often  less  of  a  utilitarian  than  he  should  be. 
This  is  a  sin,  if  it  be  such,  which  seems  especially  attached  to 
those  who,  unconsciously  or  otherwise,  are  imitators  of  men  of 
science  of  the  highest  type.  The  latter  are  so  entirely  absorbed 
in  profound  investigation  and  their  horizon  is  necessarily  so  lim¬ 
ited  by  the  very  nature  of  the  operations  in  which  they  are  engaged, 
that  they  are  altogether  unlikely  to  consider  questions  of  utility 
nor,  indeed,  is  it  desirable  that  they  should.  The  evolution  of 
processes  and  methods  by  means  .of  which  the  complex  existence 
of  the  present  day  is  maintained,  is  largely  the  result  of  speciali¬ 
zation  or  the  division  of  labor.  In  such  a  scheme  there  is  room 
for  those  who  never  demand  more  of  a  fact  than  that  it  be  a  fact ; 
of  truth  that  it  be  truth.  But  even  among  scientific  men  the  num¬ 
ber  of  such  is  small  and  as  a  class  they  can  never  be  very  closely 
in  touch  with  the  people. 

Strong  to  imitate,  even  in  those  characteristics  which  are  akin 
to  weakness,  many  persons  of  lesser  note  affect  a  contempt  for 
the  useful  and  the  practical  which  does  not  tend  to  exalt  the  sci¬ 
entific  man  in  the  opinion  of  the  public.  Even  the  great  leaders 
in  science  have  been  misrepresented  in  this  matter.  Because  they 
wisely  determined  in  many  instances  to  leave  to  others  the  task  of 
developing  the  practical  applications  of  their  discoveries,  it  has 
often  been  represented  that  they  held  such  applications  as  un¬ 
worthy  a  true  man  of  science.  As  illustrating  the  injustice  of 
such  an  opinion  one  may  cite  the  case  of  the  most  brilliant  phi¬ 
losopher  of  his  time,  Michael  Faraday,  who  in  the  matter  of  his 
connection  with  the  Trinity  House  alone,  gave  many  of  the  best 
years  of  his  life  to  the  service  of  his  fellow-men.  The  intensely 
“practical”  nature  of  this  service  is  shown  by  the  fact  that  it  in¬ 
cluded  the  ventilation  of  light-houses,  the  arrangement  of  their 
lightning  conductors,  reports  upon  various  propositions  regarding 
lights,  the  examination  of  their  optical  apparatus  and  testing  sam¬ 
ples  of  cotton,  oils  and  paints.  A  precisely  similar  illustration  is 
to  be  found  in  the  life  of  our  own  great  physicist,  Joseph  Henry, 
who  sacrificed  a  career  as  a  scientific  man,  already  of  exceptional 
brilliancy,  yet  promising  a  future  of  still  greater  splendor,  for  a  life 
of  unselfish  usefulness  to  science  and  to  his  countrymen  as  Sec¬ 
retary  of  the  Smithsonian  Institution,  as  a  member  of  the  Light 
House  Board  and  in  other  capacities  for  which  he  was  especially 
fitted  by  nature  as  well  as  by  his  scientific  training. 
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There  is  an  unfortunate,  and  perhaps  a  growing  tendency  among 
scientific  men  to  despise  the  useful  and  the  practical  in  science,  and 
it  finds  expression  in  the  by  no  means  uncommon  feeling  of  of¬ 
fended  dignity  when  an  innocent  layman  asks  what  is  the  use  of 
some  new  discovery? 

Referring  to  the  theoretically  extremely  interesting  spar  prism 
of  Bertrand,  which  under  certain  conditions  may  be  used  to  detect 
traces  of  polarization  of  light,  a  recent  writer  remarks,  “  But  for 
this  application  the  prism  would  possess,  in  the  eyes  of  the  true 
votary  of  science,  the  inestimable  value  of  being  of  no  practical 
utility  whatever.” 

Much  is  said,  everywhere  and  at  all  times,  about  the  pursuit  of 
science  for  the  sake  of  science,  and  on  every  hand  it  is  sought  to 
convey  the  impression  that  one  who  has  any  other  object  in  view 
in  interrogating  Nature  than  the  mere  pleasure  of  listening  to  her 
replies,  is  unworthy  of  a  high  place  among  men  of  science.  So  old, 
so  universally  accepted,  so  orthodox,  is  this  proposition,  that  it  is 
with  much  hesitation  that  its  truth  is  questioned  in  this  presence. 
In  so  far  as  it  means  that  one  cannot  do  anything  well  unless  it  is 
done  con  amore,  that  pecuniary  reward  alone  will  never  develop 
genius,  that  no  great  philosopher,  or  poet  or  artist  will  ever  be 
other  than  unselfishly  devoted  to  and  in  love  with  his  work,  just  so 
far  it  is  true,  although  it  does  not,  as  is  often  assumed,  furnish  a 
motive  of  the  highest  order.  It  is  a  trite  saying,  but  perhaps  it 
cannot  be  too  often  repeated,  that  he  who  lives  and  labors  in  the 
interest  of  his  fellows  that  their  lives  may  be  brightened,  that  their 
burdens  may  be  lessened,  is  above  all  others  worthy  of  the  highest 
praise.  By  this  standard,  the  value  of  a  discovery  must  at  last  be 
fixed,  bearing  in  mind,  of  course,  that  the  physical  comfort  of  man 
is  not  alone  to  be  considered.  Judged  by  this  standard,  the  work 
of  Newton,  of  Watt,  of  Franklin,  Rumford,  Faraday,  Henry  and  a 
host  of  others  is  truly  great.  There  should  be,  and  there  usually 
is,  no  controversy  as  to  relative  merit  between  the  discoverer  of  a 
gem  and  the  artist  who  polishes  and  sets  it.  In  science,  the  genius 
of  the  former  is  unquestionably  rarer  and  of  a  higher  order,  but  his 
work  will  always  be  incomplete  and  in  a  great  degree  useless  until 
supplemented  by  that  of  the  latter. 

Another  demand  which  the  public  may  justly  make  upon  the 
man  of  science  is  that  his  interest  in  public  affairs  should  not  be  less 
than  that  of  other  men.  Through  his  failure  in  this  particular,  sci- 
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ence  has  long  suffered  and  is  suffering  in  an  increasing  degree. 
This  criticism  is  especially  applicable  in  this  country,  where  in 
theory  every  man  is  supposed  to  bear  his  share  of  the  public  burden, 
and  to  take  his  part  in  the  performance  of  public  duties.  Unfortu¬ 
nately  the  attitude  of  the  scientific  man  is  too  often  one  of  criti¬ 
cism  and  complaint  concerning  matters  in  the  disposition  of  which 
he  persistently  declines  to  interfere.  It  cannot  be  denied,  I  think, 
that  men  well  trained  in  the  logic  and  methods  of  scientific  research, 
ought  to  be  exceptionally  well  equipped  for  the  performance  of  cer¬ 
tain  public  duties  constantly  arising  out  of  local,  state  or  national 
legislation  ;  yet  the  impression  is  well-nigh  universal,  that  the  sci¬ 
entific  man  has  no  genius  for  “  affairs.”  Indeed  it  has  been  more 
than  once  affirmed  that  lie  is  utterly  devoid  of  administrative  or 
executive  ability,  and  even  that  he  cannot  be  trusted  with  the  di¬ 
rection  of  operations  which  are  almost  wholly  scientific  in  their  na¬ 
ture.  That  there  are  many  examples  which  seem  to  justify  this 
belief  is  too  true,  but  that  there  are  other  instances  in  which  admin¬ 
istrative  and  scientific  ability  have  been  combined  is  also  true. 
Little  search  is  required  to  reveal  cases  in  which  men  of  science 
have  so  ignored  all  ordinary  rules  and  maxims  of  business  proced¬ 
ure  as  to  merit  severe  criticism,  in  which,  unfortunately,  the  pub¬ 
lic  does  not  discriminate  between  the  individual  and  the  class  which 
he  represents.  It  seems  astonishing  that  one  who  is  capable  of 
successfully  planning  and  executing  an  elaborate  research,  in  which 
all  contingencies  are  provided  for,  the  unexpected  anticipated  and 
all  weak  points  guarded  and  protected,  may  utterly  break  down  in 
the  management  of  some  much  less  complicated  business  affair, 
such  as  the  erection  of  a  laboratory  or  the  planning  of  an  expedi¬ 
tion,  and  I  am  unwilling  to  believe  that  such  failures  are  due  to 
anything  other  than  culpable  negligence  on  the  part  of  the  indi¬ 
vidual. 

It  is  generally  recognized  that,  aside  from  all  questions  of  a  parti¬ 
san  political  nature,  this  country  is  to-day  confronted  by  several 
problems  of  the  utmost  importance  to  its  welfare,  to  the  proper  so¬ 
lution  of  which  the  highest  intellectual  powers  of  the  nation  should 
be  given.  The  computation  of  the  trajectory  of  a  planet  is  a  far 
easier  task  than  forecasting  the  true  policy  of  a  great  republic,  but 
those  qualities  of  the  human  intellect  which  have  made  the  first  pos¬ 
sible  should  not  be  allowed  to  remain  idle  while  an  intelligent  pub¬ 
lic  is  striving  to  attain  the  last.  That  men  of  science  have  not, 
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thus  far,  made  their  full  contribution  to  the  solution  of  some  of 
these  great  problems  is  due  to  the  fact  that  many  have  exhibited 
an  inexcusable  apathy  towards  everything  relating  to  the  public 
welfare,  while  others  have  not  approached  the  subject  with  that 
breadth  of  preparation  in  the  close  study  of  human  affairs  which  is 
necessary  to  establish  the  authenticity  of  their  equations  of  condi¬ 
tion.  As  already  intimated,  we  do  not  seem  to  be  getting  on  in 
this  direction.  Our  own  early  history  and  the  history  of  other  na¬ 
tions  is  full  of  examples  of  eminent  scientific  men  who  were  no 
less  distinguished  as  publicists  and  statesmen.  The  name  of  Frank¬ 
lin  is  imperishable  alike  in  the  history  of  science  and  of  politics. 
On  many  questions  relating  to  exact  science,  the  Adamses  spoke 
with  confidence  ;  Thomas  Jefferson  was  a  philosopher,  and  on  as¬ 
suming  the  duties  of  the  highest  office  in  the  gift  of  the  people, 
counted  his  opportunities  for  association  with  men  of  science  as 
one  of  its  cliiefest  rewards.  Other  illustrations  might  be  selected 
from  the  pages  of  the  history  of  our  own  country,  while  in  Europe, 
where  science  has  been  longer  cultivated  and  under  more  favorable 
conditions,  they  are  much  more  common.  This  is  notably  so  in 
France,  whose  roll  of  scientific  men,  who  have  distinguished  them¬ 
selves  and  their  country  during  the  past  century,  includes  many 
names  prominent  alike  for  the  importance  of  their  performance  in 
her  various  crises  of  peace  and  war.  The  present  president  of  the 
the  French  Republic,  himself  an  engineer,  bears  a  name  made  fa¬ 
mous  in  the  history  of  science  by  the  rich  contributions  of  his  an¬ 
cestors,  one  of  whom  voted  for  the  execution  of  Louis  XVI,  and 
was  a  member  of  the  Committee  of  Public  Safety.  It  would  be  dif¬ 
ficult  to  overestimate  the  value  to  science  as  well  as  to  the  public, 
of  the  presence  in  the  halls  of  legislation  of  even  a  very  small 
number  of  men  who  might  stand  as  exponents  of  the  methods  of 
science  and  as  competent  authorities  on  the  results  of  their  applica¬ 
tion.  Our  national  congress,  especially,  is  almost  constantly  deal¬ 
ing  with  questions  of  great  moment  to  the  people,  which  can  only 
be  thoroughly  understood  and  wisely  dealt  with  by  scientific  men, 
and  the  presence  of  one  or  two  such  in  each  branch  of  that  body 
would  be  of  decided  advantage  to  the  whole  country.  In  the  na¬ 
ture  of  things,  opportunities  for  such  representation  will  be  rare, 
but  when  they  occur  the}r  must  not  be  suffered  to  escape. 

Finally,  if  the  conclusions  reached  in  the  foregoing  should  be 
thought  wise,  and  should  any  young  man  at  the  threshold  of  his 
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scientific  career  determine  to  be  guided  by  them  in  establishing  his 
relations  with  the  general  public,  he  will  find  splendid  examples 
among  the  distinguished  leaders  of  all  departments  of  science. 
Should  he  desire  to  present  the  results  of  his  labors  in  such  a  way 
that  they  may  be  understood  by  intelligent  people,  he  may  imitate 
Franklin,  whose  literary  style,  as  to  simplicity  and  clearness,  com¬ 
manded  the  highest  praise  from  literary  men  ;  or  Faraday,  who  was 
able  to  give  expression  to  the  most  involved  conceptions  in  simple 
English  ;  or  Tyndall,  the  appearance  of  whose  “  Heat  considered 
as  a  Mode  of  Motion,”  was  an  epoch  in  the  history  of  Physical  Sci¬ 
ence,  in  its  relation  to  an  intelligent  constituency,  without  which 
it  cannot  thrive.  He  will  learn  that  there  is  no  discredit  in  “popu¬ 
larizing”  science;  that  popularizing  what  is  not  science  is  the 
thing  that  is  to  be  shunned  and  prevented.  The  arrogance  of 
genius  is  not  less  disagreeable  than  that  of  riches,  although  it  is 
less  common. 

Should  he  wish  to  cultivate  modesty  in  estimating  his  own  at¬ 
tainments,  he  need  only  follow  Newton,  Darwin,  and,  in  fact,  the 
whole  list  of  distinguished  men  of  science  down  to  the  present  time, 
with  a  few  rare  and  unexplainable  exceptions,  the  existence  of  which 
serves,  like  a  whistling  buoy,  to  point  out  what  should  be  avoided. 

Should  lie  aspire  to  be  of  some  use  to  the  world  and  to  leave  it 
better  because  of  His  life,  he  will  be  encouraged  by  the  fact,  already 
considered,  that  in  the  long  run  those  discoveries  are  most  highly 
esteemed,  and  justly  so,  which  are  the  most  potent  in  their  influ¬ 
ence  upon  civilization  and  society  by  ameliorating  the  condition  of 
the  people,  or  by  enlarging  their  opportunities,  and  that  all  really 
great  men  of  science  have  not  lost  sight  of  this  fact :  that  “  science 
for  the  sake  of  science  ”  does  not  represent  the  highest  ideal,  nor 
can  the  “  almighty  dollar  ”  ever  be  bartered  for  the  “  Divine  Af¬ 
flatus.” 

All  of  these  questions  will  serve  to  enlarge  his  interest  in  public 
affairs,  because  he  will  come  to  recognize  that  he  is  himself  but  a 
part  of  the  public.  He  will  remember  the  delight  of  Faraday,  when 
near  the  end  of  his  life  he  saw  a  huge  dynamo  illuminating  the 
tower  of  a  light-house.  That  which  he  had  given  to  the  world  as 
an  infant,  in  his  splendid  discovery  of  induction,  had,  through  the 
fostering  care  of  others,  grown  to  a  brilliant  manhood,  and  he  ex¬ 
perienced  exquisite  pleasure  in  the  reflection  that  it  might  be  the 
means  of  saving  the  lives  of  his  fellow  men.  The  ideal  of  duty 


T  C.  MENDENHALL. 


15 


which  ought  to  he  present  in  the  mind  of  every  man  of  science  may 
well  be  higher  than  that  growing  out  of  mere  selfish  pleasure  in 
the  acquisition  and  possession  of  knowledge. 

Perhaps  it  is  hardly  becoming  in  me,  at  this  time  and  in  some 
sense  representing  this  large  body  of  scientific  men,  to  make  even 
a  simple  remark  in  criticism  of  the  general  public,  the  party  of  the 
second  part  in  the  question  which  we  have  considered  to-night.  I 
venture  to  suggest,  however,  that  whenever  the  public  is  disposed 
to  consider  its  obligations  to  science  and  her  votaries,  there  are 
some  things  which  must  not  be  forgotten  ;  —  things  so  important 
and  so  numerous,  indeed,  that  many  volumes  would  be  inadequate 
to  their  enumeration.  Prove  this  by  comparing  the  world  with  sci¬ 
ence  with  the  world  without  science.  Take  as  an  illustration  that 
which  less  than  two  hundred  years  ago  was  but  a  spark,  a  faint 
spark,  exhibited  on  rare  occasions  by  the  scientific  man  of  that 
time.  With  this  spark,  thanks  to  science,  the  whole  world  is  now 
aflame.  Time  and  space  are  practically  annihilated  ;  nightis  turned 
into  day  ;  social  life  is  almost  revolutionized  and  scores  of  things 
which  only  a  few  years  ago  would  have  been  pronounced  impossible, 
are  being  accomplished  daily.  Many  millions  of  dollars  of  capital 
and  many  thousands  of  men  are  engaged  in  the  development  of  this 
agent,  so  purely  a  creation  of  science  that  the  Supreme  Court  of  the 
land  has  already  decided  that  it  has  no  material  existence.  Surely 
science,  which  has  brought  us  all  these  blessings,  together  with 
thousands  besides,  is  worthy  of  every  care  and  consideration  at 
the  hands  of  a  generous  and  appreciative  public. 


